
THE CHANGES IN NERVE CELLS DUE TO FUNC-
TIONAL ACTIVITY.

The Journal ofMorphology, Vol. vii, No. 2, contains
a valuable original study of the microscopic changes
in nerve cells due to functional activity by C. F.
Hodge, Ph.D., based upon a number of ingenious
experiments upon frogs and cats and upon observa-
tions on rested and fatigued birds, bees, or chased
foxes, and on the spinal cord of a hydrophobia
patient. The work appears to have been carefully
and conscientiously done : the technique employed
is quite faultless ; many of the numerous measure-
ments were corroborated by independent observers
and, on the whole, there is no single serious criticism
of this research to be made. Throughout the whole
all observations have been directed solely towards
determining the structural changes that occur in
nerve cells after periods of activity. Experiments
with electrical stimulation of the afferent nerves of
spinal root ganglia were conducted on frogs, dogs and
cats ; the results were "controlled" by allowing the
fellow ganglia on the opposite side to remain at rest ;
at the end of a certain length of time both the stim¬
ulated and quiet ganglia were excised, carried through
the very same preparatory fixing and hardening pro¬
cedures and finally they were microtomized and the
sections from both were placed side by side in the
same microscopic field. Careful study and meas¬
urements of all parts of the cells in the sets of spec¬
imens thus prepared, enabled the author to summar¬

ize his results in a series of interesting conclusions.
By suitable variation in the length of time between
the artificial stimulation and the killing of the ani¬
mals and then preparing sets of specimens, as before
it was possible to show that recovery from the
changes induced by the stimulation occurred slowly—
it required about eighteen to twenty-four hours for
the ganglion cells in kittens to regain their appear-

ance in rest after five hours electrical stimulation
of their afferent nerves. To determine definitely
whether the changes induced by artificial electrical
stimulations were physiological or pathological, i. e.,
whether similar changes occur in the normal activity
of nerve cells or not, a number of observations were
made on sparrows, swallows, honey bees and carrier
pigeons after periods of rest and after periods of
normal activity. The animals were instantly killed,
the parts examined were removed on the spot and
placed in suitable fixing agents ; in all instances
where it was possible, tissue from an animal in a
condition of normal fatigue was compared with tis¬
sue from one supposed to have enjoyed a night's rest.
It will be evident at once that swallows and the
"busy bee" would be very suitable for such observa¬
tions on account of their regular habits in regard to
work and to rest. It was found that the changes
observed in the nerve cells from animals in a condi¬
tion of more or less physiological fatigue corres¬

ponded quite accurately with those described in the
ganglion cells after experimental electrical stimula¬
tion.

Some of Dr. Hodge's conclusions are : Metabolic
changes in nerve cells are as easy to demonstrate
with the microscope, as similar processes in gland
cell ; the principal changes thus far observed are :
For spinal ganglion cells of frog, cat, dog, under
electrical stimulation ; for spinal ganglion and brain
cells of English sparrow, pigeon, swallow, and for
brain cells of honey bee under normal fatigue :—
a. Nucleus ; decrease in size ; change from smooth
and rounded to a jagged and irregular outline; lots
of open reticulate appearance with darker stain.
b. Cell protoplasm ; slight shrinkage, vacuolation
in spinal ganglia; considerable shrinkage with
enlargement of· pericellar lymph space for cells of
cerebrum and cerebellum ; lessened power to stain
or to reduce osmic acid. c. Cell capsule, when pres¬
ent: decrease in size of nuclei, d. Five hours stim¬
ulation of nerve cells requires about twenty-four
hours' rest in order that the process of recovery may
be completed. The appearances noted in the spinal
cord of a hydrophobia patient were similar to those
found in the animals, but no conclusions could be
reached from one specimen of this kind.
Dr. Hodge's researches appear to have carried our

knowledge a step farther into the working of the
nerve cell and the results are certainly of very great
interest not only to the morphologist and physiolo¬
gist but also to the physician and pathologist.
Reproductive tissue, glands and muscles have long
been known· to show marked structural changes con¬
nected with functional activity, but it was long
thought that similar changes could not be demon¬
strated in nerve cells because they did not produce a
material secretion or do mechanical work. It will
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be recollected that Daszkiewicz, in 1889, attempted
to show by experiments on frogs that activity in the
central nervous system is accompanied by changes
recognizable with the microscope, but his results
were not accepted as conclusive; while Dr. Hodge's
work certainly bears the stamp of reliability, and
the beginning thus made in this field of nerve cell
changes, whose study is so fascinating because of the
association with the nerve cells of the higher activi¬
ties of life, will undoubtedly lead to many valuable
observations in various conditions of health and of
disease.

ETIOLOGY OF THE VARIOUS DEFORMITIES OF HIP\x=req-\
JOINT DISEASE.

In the transactions of the American Orthopedic
Association, vol. v., a new theory for the causation
of the deformities of hip disease is advanced by Dr.
A. M. Phelps, of New York. Heretofore it has been
held that the deformities of flexion, abduction and
adduction were caused either by the limit assuming
the position of greatest comfort, or that flexion and
adduction at the commencement of the disease were
due to the joint capsule being distended with fluid,
and later when the capsule ruptured, the limb passed
into adduction and greater flexion because the
adductors and flexors were stronger than the abduct-
ors and extensors. Neither theory has been satis-
factory.
From abundant clinical data Dr. Phelps found :

1. That abduction always preceded flexion, or was

attended by it, in the first stage ; 2. That abduction
and outward rotation are always present in the sec-

ond stage, and flexion nearly always present, but
absent in a few cases ; and 3. That to have the limb
flexed beyond forty degrees, and frequently at a much
lesser degree (twenty degrees), it quite rapidly
passed to the deformity of adduction, inward rota¬
tion and flexion, whether the capsule was distended
with fluid or not.
Assuming the work of the gluteus maximus opera¬

ting in a given triangle with two pounds and a half
weight to be fifty pounds, other muscles operating in
different triangles of different weights can be accu¬

rately estimated as to their comparative strength.
Following this rule it was found that the glutei mus¬
cles were capable of one hundred and thirty-one
pounds, whereas the adductors were only capable of
one hundred and sixteen pounds, proving that the
abductor group was much stronger than the adductor
in the subject examined. From this it is argued.
First, that in the first stage, the limb is slightly

abducted, rotated out, and flexed by voluntary effort
on the part of the patient to relieve tensón of the
capsule and Y-ligament. Second, that this defor¬
mity increases, constituting the second stage, because
spasm of the muscles about the hip joint is present,

and the great glutei, outward rotators, tensor vaginae
femoris, and flexors have the advantage of leverage.
Third, that, as a rule, limbs assumed the deformity

of the third stage only after flexion to twenty-five
degrees has taken place, because after the limb has
passed to that number of degrees of flexion, the
abductors to a very great extent become internal rota¬
tors ; the external rotators almost totally lose their
power as external rotators,and become abductors (with
the exception of the quadratile femoris and obtur¬
ator externus),and the tensor vaginae femoris becomes-
a powerful inward rotator. Resistance or antagonism
to the powerful abductors and flexors of the thigh
being modified or annulled by flexion, the limb
must pass to the deformity of the third stage,
namely, adduction, flexion and inward rotation.
And fourth, some cases in the third stage continue

the deformity of the second stage, because partial or
complete dislocation of the head of the femur in an

upward and forward direction.

THE DIAGNOSTIC VALUE OF CYLINDROIDS IN THE
URINE.

Many standard text-books do not contain any
statements whatsoever relative to the so-called cylin-
droids in the urine which every careful observer
meets with very frequently in his routine urinary
examinations. The recent article by Mauges on

cylindroids in the urine (New York Medical Journal,
February 18, 1893) is consequently a timely contri-
bution, presenting as it does in full all the important
facts concerning this somewhat neglected element in
the urinary sediment. Cylindroids were first described
by Thomas in 1870, and he gave them this name
because they greatly resembled true casts together
with which they frequently occurred. They are

delicate, ribbon-like forms, with very faint outlines,
quite refractile, of almost the same diameter as true
cylinders ; they are usually very long, present fre-
quent bends and twists, as well as lateral indenta-
tions ; they also occasionally have narrow, elongated,
branching extremities. Sometimes they have been
found in the interior of genuine, hyaline casts, and
then again ordinary casts may terminate in long,
characteristic cylindroids.
Considerable discussion has prevailed concerning

the nature and the mode and place of formation of
cylindroids ; it appears to be quite definitely settled,
however, that the true cylindroids originate in the
kidney, while the so-called false forms may be
derived from the genito-urinary tract below the
kidney. That cylindroids may originate in the
kidney is positively demonstrated by Török and
Pollak, who found them in the uriniferous tubules
in sections from the kidneys of the common forms
of Bright's disease, and also after various experi¬
mental renal lesions. The occurrence of casts
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